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Abstract
Supporting the development of creative competency is important for the actual 
challenges of the society. However, creativity has been mainly approached in an 
individual way, without considering the specificities of team-based creativity 
processes. In this chapter, we establish the differences between creativity as an 
individual approach and creativity as a collaborative process. Then we discuss 
creativity from the perspective of the leaners’ and teachers’ attitudes. Subsequently, 
we discuss the concept of the margin of creativity in different learning activities. We 
finalize this chapter by discussing digital uses that can support creativity in team-
based contexts.
Keywords: creativity, co-creativity, team-based creativity, social creativity, 
problem-solving
1. Introduction
Creativity is a key competency in addressing the social challenges of postin-
dustrial knowledge societies [1] in which new jobs have an increasing need to be 
supported by the creative class [2], in which individuals who work in it “engage 
in complex problem-solving that involves a great deal of independent judgment 
and requires high levels of education or human capital” (p. 8). In a context of a 
growing influence of automatization and artificial intelligence, creativity is being 
widely recognized as an important competency which makes a difference between 
humans and robotic work [2–4]. For Florida [2], creativity is a factor of socioeco-
nomic differentiation of contemporary societies between “creative classes,” who 
develop occupations where creativity is a determining factor in their complex 
problem-solving activities, and other social classes in which routine work could 
be easier to replace through automatization technologies. The noncreative class is 
in risk to face a growing precariousness within urban environments in which the 
creative class took the urban space. The importance of creativity as a new impera-
tive of competitiveness is emphasized by Peck [5] as a manifestation of neoliberal-
ism that would tend to increase competition within the active class and demands a 
higher level of creative problem-solving competency to increase the productivity 
and innovation to face the optimization of the industrial and service-oriented 
activities being challenged by automatization and globalization. However, despite 
the pression for developing creativity to face the twenty-first century challenges 
[6] and despite the growing differences between “creative classes” and others 
citizens [2], creativity is still not an educational priority in most of the educational 
systems of the OECD [7, 8].
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2. Creativity is demanding
Creativity is often perceived negatively in educational settings [9]. Teachers 
and learners sometimes associate creativity with creative processes that have no 
purpose and no constraints that can lead to worthless solutions. They associate 
creativity to tasks in which the margin of creativity offers an extensive number of 
solutions, without considering the creative process in some activities with a limited, 
but important, margin of creativity in the domains such language, physics, or 
mathematics. Despite the misconception associating creativity to effortless artistic 
processes [8], creativity is a demanding process resulting from a good analysis of 
the situation-problem and its context, which must then lead to a solution. Creativity 
is about creating an innovative, relevant, and valuable solution [10] that is parsimo-
nious and elegant in the face of an initial situation-problem.
3. From creativity as an individual trait to collaborative creativity
Creativity is often seen as an individual trait that can be manifested both in the 
process and the product or artifact created through the creative process [4]. While 
everyone has a different level of development of the creativity competency, all sub-
jects can develop their creative potential [10] by developing a better awareness of 
the creative processes such as divergent thinking [11] and also the creative criteria to 
self-regulate the quality of the creative solution. Creativity has been mostly studied 
from an individual point of view in the field of psychology, but there are a growing 
number of studies in the field of education, not only in individual tasks but also 
in team-based activities engaging students in different types of creative projects. 
When learners face complex problems that require collaboration and creativity, 
then creativity is a social process. If we talk about distributed cognition, we can 
also talk about distributed creativity [12]. In the educational context, creativity has 
been mainly analyzed with the help of individual activities [13], which goes against 
the social character of creativity [14] but also opportunities for collaboration in the 
context of learning involving tasks of a certain complexity [15]. We see creativity 
as an iterative process that can develop both individually and collaboratively [16]. 
Constraints are sometimes a trigger for the initial creative process; creating with 
limited resources establishes a framework that leads the learner to engage in a cre-
ative process to successfully meet these requirements; during the creative process, 
the learner must explore several new solutions to a problem, to draw inspiration 
from other realizations to guide one’s reasoning and finally to select a solution while 
considering the context of the situation-problem. This definition of the creative 
process fostered by a situational problem coincides with Vygotsky’s concept of 
double simulation, according to which learners overcome critical conflicts by mak-
ing use of cultural artifacts in order to create a solution that emancipates them from 
the problem situation [17].
4. Creatitude as a willingness to engage in creative solutions
This creative attitude or creatitude goes beyond the acquisition and understand-
ing of knowledge to give an active role to the learner. Our creativity invites us to 
invest in creative activities in which we (co) construct cultural products of different 
types. Creatitude refers to the willingness to try new approaches and solutions and 
also to the ability to make critical and benevolent judgments about the process 
and to make new attempts when creative attempts are not of enough quality. From 
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the written creation to robot programming, creative attitude is a way to interact 
in the world and overcome the consumer or passive role of humans not nurturing 
their creative attitude toward the problem situations they experience in their lives. 
Creative attitude allows us to develop new approaches and develop various solutions 
to problems that challenge us in a way that was not initially expected.
Creating is not enough; creative process should propose an efficient solution that 
is deemed valid by a reference group. Creativity is socioculturally rooted and cannot 
be only designated by the subject having to create something but by the community 
or reference group who will evaluate the value and relevance of the solution in a 
certain context.
Creative solutions should be not only original but also valuable. In instance, 
making a chocolate salad is perhaps original, but if it does not taste good, it is 
not a good creative solution. Creativity is part of a design process and involves a 
reasonable use of resources. It might be thought that equipping automobiles with 
six wheels is an original invention and that the two extra wheels add stability to 
the vehicle, but if these new cars use more resources than necessary, they are not a 
good creative solution. So, there is a difference between originality and creativity. If 
originality is a potential for creativity, it is not its only component. This originality 
must therefore be oriented toward an iterative and complex, rational process of 
reflection that requires the efforts of learners.
Creativity also requires the learner to engage in decision -making about the 
way he analyzes the situation and decisions on the process to follow to develop a 
solution. Creativity emerges in a context in which the learner must decide the way 
he will proceed individually or negotiate the way they will proceed as a team in co-
creative learning activities. In creative process we cannot always apply established 
solutions for which we can follow recipes step by step or copy a certain procedure. 
This is what we do most often in class. To pick up the example in the culinary world, 
being a good cook is not about running existing recipes but about being able to 
match flavors in innovative ways. In this sense, creative attitude or creatitude refers 
to the willingness to try new approaches and solutions and also the ability to make 
critical and benevolent judgments about the process and to make new attempts 
when creative attempts are not of enough quality. It is important not to think that 
creatitude is only an innate quality that only eccentric people can possess. How many 
times have we heard “I’m not creative. I am Cartesian.” Being creative is an attitude 
and a competency that develops by engaging in motivating projects in which we 
have real power of action and influence over the world around us.
5. The margin of creativity as an educational design tool
Despite the increasing awareness on the need to develop learners’ creativity for 
today’s society, it is difficult for teachers to put creativity as a priority in the context 
of standardized tests that rules the main milestones of the school curriculum. 
Therefore, we consider the development of creativity as a margin when teachers 
conceptualize their pedagogical sequences. By margin of creativity, we refer to the 
number of creative possibilities offered by elements such as the domain-specific 
knowledge of the task, the context of the class, and the time offered for the devel-
opment of creativity among many other factors having the possibility to affect the 
activity. It is up to the teacher to judge the moment, the subject, and the context 
to determine how the development of creativity can be effectively integrated into 
the activities. In addition, it is important to distinguish the margin of creativity 
in the solution to be created and the margin of creativity in the creation process. 
Sometimes the pedagogical context offers more flexibility in the production to be 
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done and sometimes more flexibility in the process of realization. For example, 
when programming for the first time with software like Scratch, learners can make 
different productions, but they will have to work with the same blocks of code. 
Learners can create a story, a game, or a quiz. Conversely, the teacher may decide 
that learners should all create a story but leave them the choice of the best medium 
to tell their story supporting learners’ agency. Learners can thus do theater with 
robots, create a book with augmented reality, create an audiovisual journey with 
virtual reality, or glue electrical components on puppets.
Moreover, although creativity is a crucial competency to develop in learners, it 
does not mean that learners must always be creative. The balance between con-
ventional thinking and creative thinking is a more realistic goal. Some educational 
objectives can be better achieved by conventional ways of thinking. When learners 
want to understand specific French rules such as color adjectives, the teacher must 
conform to French conventions (even if it is possible to find a creative way to teach 
them these rules!). Teachers must also follow a prescribed curriculum, even if it 
can be applied flexibly. It is by considering these aspects that the psychologist of 
education at the University of Georgia, Mark Runco says that teachers should aim 
to develop post-conventional thinking [11]. This thinking refers to the ability of 
learners to understand established conventions while being able to make creative 
decisions emerging from a personal reflection process. Post-conventional thinking 
also refers to the learners’ ability to understand context that is more supportive 
to creativity and contexts that are more conducive to conventional thinking. By 
focusing on the development of creativity while enabling learners to understand the 
contexts conducive to creativity, we will be able to get learners to understand that 
creativity is a competency that can develop in everyone and that must be deployed 
in the context in which we evolve. Context awareness and empathy are important 
aspects of creativity as a contextual process [18].
6. Creativity in all disciplines
Creativity is more naturally associated to the artistic domains such the visual 
arts or literature. Despite this misconception, creativity can be developed in disci-
plines or domains that are not generally associated with creativity such as history, 
especially through the historical thinking approach [19] or science, through the 
maker education and STEAM approaches [18]. By considering the concept of cre-
ative margin, creativity can be developed through the study of discipline that may 
seem too rigid or based on immutable laws to let learners be creative and potentially 
miss important contents. History, for example, may seem too rigid when viewed as 
a mirror of the past. When viewed as an interpretative discipline where sources and 
testimonies serve as a breeding ground for fact-finding and development of deep 
understanding, then the historical inquiry process and the creative process have 
several points in common.
7. Creative uses of technology-enhanced learning (TEL)
We must distinguish digital uses that support the creativity of learners of digital 
uses that place the learner in a situation of passive consumption (like viewing edu-
cational videos) or interactive consumption (like quizzes). Based on the model of 
cognitive engagement developed by Chi and Wylie [20], we have developed a model 
of creative engagement through the use of technology-enhanced learning (TEL): 
the passive-participatory model [21] (Figure 1).
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In the passive-participatory model [21], we distinguish five types of uses of 
technology-enhanced learning according to the creative engagement of the learner: 
passive ICT usage, interactive ICT usage, individual content creation, co-creation 
of content, and, ultimately, participatory knowledge-based co-creation geared 
toward understanding or solving problems shared within a learning community. 
When learners are engaged in co-creative activities (levels 4 and 5), they share 
their experiences and knowledge, then they negotiate their relevance within the 
group over the problem they seek to understand and solve. In co-creative activities, 
learners are required to discuss more explicitly their ideas, decisions and evaluation 
of the intermediate solutions. By going through a more explicit process, learners 
can benefit from the creative think-aloud process of their team-mates. This process 
can lead participants to produce new content based on explanations provided or 
exposure to peer knowledge designs [22]. Such original productions then become 
digital media artifacts, such as text-based creations (e.g., when posted to a wiki), 
audiovisual creations (e.g., interactive video), multimedia (e.g., digital storytell-
ing), or a computer program (e.g., Scratch visual programming).
8. Activities supporting the creative uses of technologies
The uses of digital technologies do not automatically generate an increase in the 
quality of the learning activities or the performances; neither can we assume the 
positive effect of technologies in the creative processes and outcomes. The scientific 
literature offers several principles to consider when it comes to co-creation with 
digital technologies. The benefits of teamwork must first exceed the transaction 
costs of coordination and communication actions [23]. In addition, when using 
technologies collaboratively, it is important that the physical or digital environment 
[24] is conducive to interaction and that the teacher offers scaffolding to learners 
while modeling the competencies and attitudes required to correctly collaborate. 
Teachers should encourage leadership to promote the production and negotia-
tion of meaning in learners [25]. Collaboration among learners should also allow 
for a mutual and sustained understanding of the object of study [26–28] where 
there are no restful interactions on a dynamic of domination or idea accumulation 
without arguments between the members of the team [29]. Moreover, Wegerif [30] 
emphasizes that it is important to consider the ways in which learners can interact 
online when the development of competencies is the main pedagogical intent, as 
is the case in this research. Thus, when collaborating with digital tools, the learner 
must have a space to step back and actively listen to other members’ opinions, 
Figure 1. 
Levels of creative engagement in the passive-participatory model [21].
Toward Super-Creativity - Improving Creativity in Humans, Machines, and Human...
6
with the aim of creating a dialogue space for reflection [30]. The dialogical space 
in collaborative tools should be able to support the team-mates’ discussion about 
their different perspectives, opinions, and ideas [31]. Supporting the team-mates’ 
discussion can contribute to their understanding of intersubjectivity [32] during 
the co-creative process. The mediating tools [33] and the community also partici-
pate in structuring collaborative inquiry processes [34] to understand the shared 
object. As for the composition of the group, Webb and Palincsar [35] argue that 
heterogeneous groups in terms of expertise can be more productive in collaborative 
tasks. For effective collaboration, team members must also share responsibility for 
the learning process and shared purpose [36]. It is also important to pay attention to 
over-structuring the pedagogical sequence that can create a scripted collaboration 
[37] that does not have as much pedagogical potential. When properly designed and 
implemented, the collaborative use of educational technologies would allow learn-
ers to experience more achievements, to master more fact-based information, and 
to be better able to solve problems than when learning for individual use [38–40]. 
Learners also show a more positive attitude toward the subject and are more moti-
vated to learn when they collaborate with the technologies than when they use them 
individually [40, 41]. Collaborative idea creation thus enables the advancement and 
enrichment of the ideas of the learner community and also allows the development 
of deep understanding [42]. The idea of creating knowledge is thus very important 
in the design of the collaboration.
9. Conclusion
Developing creative competency for learners and teachers at the same time is an 
important goal of the educational system and lifelong learning to prepare younger 
generations to be the creators of knowledge, analysts, leaders, designers, digital citi-
zens, computational thinkers, and the people of tomorrow. It is essential that this 
aim be reflected in the design of pedagogical sequences built by teachers and lived 
by learners to train children to the increased complexity of our world. Developing 
creativity competency is achieved through complex, creative, contextualized, 
dynamic, digital uses that transform the way we teach and, above all, transform the 
way learners learn [43]. Within this chapter, we have stressed the importance of 
moving from an individual way of developing creativity competency to embrace a 
more collective approach of this competency in order to increase the society capac-
ity to better solve team-level challenges and also increase the citizens’ capabilities to 
deal with societal and global challenges requiring the subject to engage in a creative 
attitude to overcome current difficulties.
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